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Children play for intrinsic pleasure, while simultaneously practicing many skills 
which prepare them for later life (Coplan & Arbeau, 2009). Additionally, playing 
with others, or so-called social play, also teaches children how to behave in 
groups, negotiate, and how to take their losses. This increases their social skills, 
whereas children who show a preference for solitary play, even when they are 
in the presence of peers, might be at a higher risk for an impaired social devel-
opment (e.g., Coplan & Armer, 2007; Rubin, Coplan, & Bowker, 2009).
ABSTRACT
Starting pre-school is a major stepping stone for children’s peer relations. Yet, some 
children spend their recess time alone, albeit in the presence of playful peers. 
These solitary behaviours have been noted in the literature as an alarm signal for 
a maladaptive social development. In this study, we identified four kinds of non-
social behaviours engaged at recess (reticent, solitary-pretend, -functional, and 
-passive); and we examined the extent to which these different behaviours were 
related to social solitude at the playground six months later. Therefore, 97 children 
(aged 4–6 years old) were observed at the playground and their social-emotional 
skills were tested. Solitude was assessed through an innovative measuring method, 
based on Radio Frequency Identification Devices. The results demonstrated that 
solitary-pretend play in girls was related to an increase in solitary behaviours 
later on. Nevertheless, children who engaged in non-social behaviours showed a 
general lack of emotional skills, which may explain their initial withdrawal.
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however, the view that all kinds of non-social play are equally damaging for 
the child’s development, might be too narrow a viewpoint. Building a tower 
alone versus sitting alone, pretending to be occupied, meanwhile observing 
others, are different kinds of non-social behaviours, presumably with different 
underlying motives. Whereas some children might want to enjoy their own 
play, others might play alone because they fear peer rejection, feel insecure, 
or lack the emotional competence to approach others (Coplan, Wichmann, & 
Lagacé-Séguin, 2001b; Luckey & Fabes, 2005). These different kinds of non-social 
behaviours might contribute in different ways to isolation from the peer group.
The focus of this study is on children who recently entered pre-school, 
since that is a challenging transitional period in which the scene is set for later 
social adjustment (mesman, Bongers, & Koot, 2001; Rose-Krasnor & Denham, 
2009). The aim of this study is to examine the extent to which different kinds of 
non-social playground behaviours in the first semester of pre-school are related 
to children’s playground solitude six months later. Additionally, the role of 
 emotional competence will be taken into account.
Non-social play and emotional competence
Although a direct causal relationship between social participation and adaptive 
social functioning is assumed in the literature, it is also assumed that emotional 
competence has an important mediating role in this relationship. The ‘emotion 
socialization hypothesis’ (Figure 1) states that, albeit the capacity for emotional 
competence (e.g., recognising emotions in oneself and others; regulating emo-
tions; expressing emotions adaptively) might be innate, children need social 
learning experiences to adaptively develop their emotional competence. more 
specifically, full social participation is essential for this development. In other 
words, children need to talk, share, overhear, argue with meaningful conversa-
tion partners, such as their parents, siblings, and peers (Rieffe, Netten, Broekhof, 
& Veiga, 2015). Thus, besides learning from their parents and siblings, free play 
situations with peers are a necessary addition to their social learning experiences 
in a relatively safe environment.
Social SkillsSocial Participation
Parents / Siblings / Peers
Emotional Competence
Theory of Mind / 
Emotion understanding / 
Emotion regulation / 
Empathy
Figure 1. Emotion socialization process.
46  G. VEIGA ET AL.
A higher level of emotional competence, in turn, is related to higher qual-
ity social relationships and better social skills (Denham et al., 2003). Emotional 
competence refers to a variety of skills, all of them beneficial to keep positive 
social relationships. For example, it is important to read emotions of others from 
their facial expressions, sympathize with them, and be responsive to their needs, 
i.e., be empathic. It is also important to understand that different children can 
have different intentions, desires, or beliefs which guide their actions; in other 
words a so-called ‘Theory of mind’. moreover, emotions may rise high in playful 
peer situations, which requires skills to control this level of arousal, i.e., skills for 
emotion regulation (Ketelaar, Rieffe, Wiefferink, & Frijns, 2012; Rieffe et al., 2015; 
Wiefferink, Rieffe, Ketelaar, & Frijns, 2012).
When children enter preschool, they enter with a certain level of emotional 
competence and social skills. participating in the peer group, will enhance both 
areas. In fact, children who more frequently engage in social play at the outset 
of the school year, also tend to do so at later periods, and this social disposition 
is associated with higher long-term peer-acceptance (Ladd, price, & hart, 1988). 
Children who prefer solitary play, might miss out on developing these social 
skills necessary to be accepted within the peer group; but this might depend on 
the kind of solitary play and the level of emotional competence that is present 
at the start, because these can be intertwined as we will describe here further. 
Three kinds of non-social play can be distinguished: reticent, solitary-active, and 
solitary-passive behaviour (Choo, Xu, & haron, 2011; Coplan, Rubin, Fox, Calkins, 
& Stewart, 1994; Rubin, 1982), and thus far, the literature suggests that levels of 
emotional competence are differently related to these kinds of non-social play.
Reticent behaviour refers to observing others, whilst sitting or standing in 
vein (Coplan et al., 1994). While for many children reticent behaviour serves to 
approach other children playing, some children are less able to initiate and main-
tain social interactions and remain alone. Reticent children are often inhibited. 
Social stimuli seem to evoke wariness rather than actively seeking contact or 
participation. possibly, reticent children desire to approach others, but lack the 
necessary emotional competence (Asendorpf, 1991). Various studies showed 
that reticent behaviour is indeed associated with impaired social skills and more 
peer rejection (Choo et al., 2011; Coplan, DeBow, Schneider, & Graham, 2009; 
Coplan, Gavinski-molina, Lagacé-Séguin, & Wichmann, 2001a; hart et al., 2000; 
Nelson, hart, & Evans, 2008; Nelson, Rubin, & Fox, 2005; Rubin, 1982). For exam-
ple, during free play sessions with unfamiliar peers at a laboratory playroom, 
pre-schoolers were less likely to engage in similar behaviours with reticent chil-
dren, but instead, were more likely to respond to reticent behaviour with social 
rejection (Chen, DeSouza, Chen, & Wang, 2006).
Solitary-active behaviour is characterized by solitary-pretend play (e.g., pre-
tending to be a teacher alone) and/or solitary-functional activity (e.g., climb-
ing or running alone) whilst in the company of peers (Rubin, 1982). Children 
who prefer solitary-active play show more impulsivity and aggression (Coplan 
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et al., 1994, 2001a, 2001b), suggesting problems in their emotion regulation. 
This might explain why these children are also rated as being less popular and 
are more often rejected by their peers (harrist, Zaia, Bates, Dodge, & pettit, 1997; 
hart et al., 2000). however, when examined separately, Nelson and colleagues 
(2008) found that emotion dysregulation was related to solitary-pretend play 
but not to solitary-functional play. These outcomes suggest that the two forms 
of play should not be grouped into one category.
Solitary-passive behaviour is characterized by solitary exploration of objects 
or constructive activity while in a social group (Rubin, 1982). Contrary to the 
other kinds of non-social play, no associations were found for solitary-passive 
behaviour with aggression or social rejection in pre-schoolers. Instead, this kind 
of play is related to more internalising problems, such as shyness and anxiety, 
especially in older children, although not all studies could confirm this (Coplan 
& Rubin, 1998; Coplan et al., 1994, 2001a; Rubin, 1982; Rubin, Coplan, Fox, & 
Calkins, 1995). hence, the underlying motive for this form of solitary play may 
not stem from a lack of emotional competence, but rather from a tendency to 
refrain from social interactions.
Measuring non-social play
observing children’s social behaviours across the school year can be extremely 
time consuming. To overcome this limitation, researchers have conducted 
observations in artificially constructed settings. For example, the majority of 
the studies on solitary play have been developed in laboratories or inside chil-
dren’s classrooms. however inherent space constraints and adults’ presence 
within these settings, may restrict pretend and functional activities, and bias 
the understanding of these behaviours. Additionally, it is important to capture 
the non-social phenomena using methodological designs without affecting the 
children’s natural behaviour (Fabes, martin, & hanish, 2009; Nelson et al., 2008). 
Recent advances in sensing technology have provided a new method for the col-
lection of data in social interactions, through the use of wearable sensors, based 
on Radio-Frequency Identification Devices (RFID), which register face-to-face 
proximity between subjects (Cattuto et al., 2010). Few and recent studies have 
applied this technology to investigate children’s social dynamics (Atzmueller, 
Doerfel, hotho, mitzlaff, & Stumme, 2012; Stehlé, Charbonnier, picard, Cattuto, 
& Barrat, 2013; Stehlé et al., 2011).
Present study
To date, being alone on the playground is considered as a possible indicator of 
emotional problems within pre-school children, predicting later social problems 
(Rubin, Burgess, Kennedy, & Stewart, 2003). however, it is unknown to which 
extent different kinds of non-social behaviours are related to later solitude, 
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and whether children’s level of emotional competence serves as a protective 
or risk factor in this trajectory towards solitude. hence, the aim of this study 
was threefold.
First, we examined how often different kinds of non-social play behaviours 
were present in pre-school children when entering school, checking also for 
gender differences. Therefore, we identified four kinds of non-social behaviours 
(reticent, solitary-pretend, solitary-functional, and solitary-passive behaviours) 
on the playground during the children’s first semester at pre-school. Based on 
previous studies, we did not expect gender differences in the frequency of these 
four forms of behaviours (e.g., Coplan & Rubin, 1998; Coplan et al., 1994, 2001a, 
2001b).
Second, we examined the extent to which the different kinds of non-social 
play were related to children’s emotional competence. We hypothesized that if 
children show a certain kind of non-social play because they have lower emo-
tional competence and thus cannot relate to other children in an adaptive way, 
there will be a relation between that kind of non-social play and children’s level 
of emotional competence. We expected lower levels of emotional competence 
to be related to the two kinds of non-social play, which were described in the 
literature as children having more problems in their emotion regulation and peer 
relations, i.e., reticent and solitary-pretend play (Nelson et al., 2008; Rubin et al., 
1995). We expected the two other kinds of non-social play (solitary-functional 
and solitary-passive behaviour) to be motivated by children’s preference for that 
particular kind of solitary play, and thus to be unrelated to children’s concurrent 
level of emotional competence.
Third, we examined the extent to which different kinds of non-social behav-
iour displayed at the beginning of the school year contributed to the prediction 
of children’s time spent in solitude at the playground six months later. Given the 
social impairments in previous studies, we expected that children who had spent 
more time in reticent and solitary-pretend play, would also spend more time 
alone six months later (Choo et al., 2011; Coplan et al., 2001a, 2009). We expected 
that these relationships would be mediated by emotional competence.
Although the majority of studies on non-social behaviours have not 
addressed the effect of gender in the relations between non-social behaviour 
types and social-emotional functioning, some studies have shown gender differ-
ences in the outcomes associated with the engagement in different non-social 
behaviours (e.g., Coplan et al., 2001a; Nelson et al., 2008; Spinrad et al., 2004). 
Some studies showed that solitary-passive behaviour is related to more mal-
adaptive outcomes for boys than for girls (e.g., Coplan et al., 2001a), yet other 
studies showed inconsistent findings regarding gender interactions (Nelson 
et al., 2008; Spinrad et al., 2004). For this reason, we will also focus on potential 
gender differences.
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Method
Participants and procedure
The study was conducted with 56 boys and 41 girls (total n = 97), mean age 
4 years and 8 months at Time 1 (SD 5 months; range 46–71 months). Children 
were attending a pre-school Institution in the Educative Region of Lisbon, 
portugal. All parents gave informed consent before the start of the study. parents 
filled out questionnaires on their child’s emotional functioning and demo-
graphic information. Children were tested twice at school. At time 1, during 
the first semester, children were tested individually on their emotional compe-
tence, and observed at the playground. Testing sessions took approximately 
20 min and were video recorded. Three research assistants were integrated in 
the preschool and started videotaping recess times, in order to familiarize the 
children with their presence and the cameras. After one week of observations 
children seemed to ignore the cameras and the assistants who were filming. 
observations filmed after this first introduction week were included in the anal-
yses. playground observations were carried out during recess time (30 min) 
when children had total freedom to decide how to spend their time, i.e., the kind 
of activities and with whom. The playground had a paved open area (130 m2) 
with a rooftop and a sand area (50 m2) with two swings and a sand box. There 
were no additional toys at the playground. Three research assistants videotaped 
children following a predetermined random list of names, for periods of three 
minutes. A total of 608 videos were collected and each child was observed six 
times on average. At time 2, six months later, children’s time spent in solitude 
was indexed twice during recess time at the school’s playground, using prox-
imity-sensing RFID badges which were attached to children’s clothes. Badges 
were first given to children who had time to freely explore the 3 by 3 cm plastic 
square before going to the playground. At the outdoor recess children initiated 
playful interactions and apparently forgot the badges.
Materials and procedure
Kind of non-social play
Play behaviour was videotaped during outdoor recess and coded with an 
observation scheme. Two research assistants participated in a 40-hour training 
program. Training involved examining the coding manual, watching videos, 
coding children’s behaviours, and discussion. once suitable levels of coding 
agreement were achieved (Κ ≥ .80), assistants received a randomized list of vid-
eos to code. About 30% of the videos were double coded and ratings were com-
pared, ensuring suitable levels of reliability (Κ ≥ .80). For each 15-second interval 
social participation (onlooking, unoccupied, solitary, parallel, group; Κ = .93) and 
cognitive quality of play (functional, pretend, exploratory, constructive; Κ = .81) 
were coded according to Rubin’s (2001) play observation Scale. When multiple 
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behaviours were observed during the same 15-second interval, only the most 
predominant behaviour was coded. Children received a score for each non-social 
behaviour, based on the number of segments that the child showed that kind of 
non-social behaviour, divided by the total number of coded intervals. Following 
Coplan and colleagues' (1994) procedures, two variables were created, (1) reti-
cent behaviour (comprised by the proportion of intervals spent in unoccupied 
or in onlooking behaviours); (2) solitary passive behaviour (comprised by the 
proportion of intervals spent in solitary-exploratory and solitary constructive 
behaviours). As we wanted to distinguish between functional and pretend play, 
two different variables were created, based on the proportion of intervals that 
the child showed (3) solitary-functional play and (4) solitary-pretend (proportion 
of intervals spent in solitary-functional and solitary-pretend play, respectively).
Emotional competence
Emotion Understanding was obtained with tasks for emotion recognition and 
emotion attribution. A composite score was computed based on these tasks 
which are described below.
Emotion recognition in facial expression was examined, following the protocol 
by Wiefferink, Rieffe, Ketelaar, De Raeve, and Frijns (2013). Two aspects of emo-
tion recognition were assessed: discrimination and identification of facial emo-
tion expressions. In the discrimination task, children were asked twice to place 
six cards, whereby they could choose between two categories. The first time, 
this involved happy versus unhappy faces. The second time, this involved angry 
versus sad faces. This discrimination task was preceded by two non-emotional 
sorting tasks (flowers versus cars; heads with hats versus heads with glasses), to 
reassure children’s ability to sort cards. The cards which were placed correctly 
were counted.
In the identification task, children had to point to the facial expressions 
according to the emotion words instructed by the experimenter (‘Who looks 
happy/sad/angry/fearful?’). The facial emotional expressions that were correctly 
identified were counted.
Emotion attribution in a situational context was measured using eight illus-
trated emotion-evoking vignettes, designed to evoke happiness, anger, fear 
and sadness (Wiefferink et al., 2013). Each emotion was represented twice. An 
example of a story is: ‘Someone kicks over the tower of the boy.’ Children were 
asked how the protagonist would feel (Question 1, verbal condition) and the 
protagonist’s corresponding facial expression, whereby children were shown 
cards of a sad/angry/happy/scared face (Question 2, visual condition). Children 
could earn 1 point for each test answered correctly, with a maximum of 8 points 
for each condition (visual/verbal).
Theory of Mind was measured through a Desire Task and two False Belief 
Tasks. per task, children received a maximum score of 2. A composite score was 
computed based on all tasks which are described below.
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In the Desire task (Rieffe, meerum Terwogt, Koops, Stegge, & oomen, 2001) 
children were asked for their preferred food (choice between two items, i.e., ice-
cream and broccoli). Next, children were presented twice with a protagonist with 
the same preference (Common Desire condition) and twice with a protagonist 
who preferred the other food item (uncommon Desire condition). Children were 
asked to predict which food item the protagonist would pick (test question) and 
which food the boy did/did not like (control questions).
Two False Belief Tasks (Ketelaar et al., 2012) were used based on the common 
paradigm in which the main character is withdrawn from crucial information 
known to the child. Children were asked to predict the action of the protagonist, 
which could be based on his false belief or on the true belief which was only 
known to the participant.
Empathy was examined using the Empathy Questionnaire (Rieffe, Ketelaar, & 
Wiefferink, 2010), a 20-item parent report describing, using a 5-point rating scale, 
to what extent, over the last 2 months, children showed emotion contagion, 
attention to the feelings of others’ and pro-social behaviour (Cronbach’s α = .80)
Aggression was assessed using the Aggressive Behaviours Questionnaire by 
Dodge and Coie (1987), which includes three items assessing reactive aggression 
and three items assessing proactive aggression. parents rated their children’s 
aggressive behaviours using a 5-point rating scale (Cronbach’s α = .74).
Solitude
Time in solitude on the playground was assessed using the proximity-sensing 
RFID badges, which were attached to the clothes of all children, in combination 
with a receiving station (i.e., Ethernet reader). This sensing system was devel-
oped by openBeacon Active RFID project (http://www.openbeacon.org). This 
RFID system measures mutual face-to-face interactions among badges (i.e., 
children) within a radius of approximately 1.5 m, at a sampling rate of 4 hz (4 
measurements per second). From the database collected, using the system, it is 
possible to extract multiple variables, such as number and duration of mutual 
face-to-face interactions. periods in which the tags did not detect any inter-
action, were defined as solitary time. Different variables per child were thus 
obtained.
Percentage of time spent alone: Total time without registered interactions (in 
seconds), divided by the total recess time.
Duration of times spent alone: Total time (in seconds) spent alone by a partic-
ipant, averaged by dividing it by the number of periods, between interactions, 
during which the participant was alone.
Statistical analyses
First, descriptive data (mean and standard deviation) was gathered for boys 
and girls separately, on all variables. T-tests were conducted to test for gender 
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differences. Second, pearson’s correlations were computed for both boys and 
girls between the indices for (i) non-social play and emotional competence, (ii) 
non-social play and time in solitude, and (iii) emotional competence and time 
in solitude. Fisher r to Z transformations were computed and tested to examine 
if the strength of the correlations differs for boys and girls. pearson correlations 
were computed to check for collinearity between non-social play and time in 
solitude. Third, a multiple linear regression analysis was performed to examine 
the effect of non-social play on the prediction of time in solitude. Standardized 
residual values were examined to detect outliers. Standardized residual values 
with a value larger than 4 were removed from the analysis. Fourth, to exam-
ine the possible mediating effect of emotional competence in the relationship 
between the non-social play types and time in solitude, a Bootstrap analysis 
(5000 resamples) was used (preacher & hayes, 2004). Bootstrapped 95% con-
fidence intervals of the indirect effects were examined to detect mediation.
Results
The mean scores of all variables are displayed in Table 1. The most common 
kind of non-social behaviour was reticence for both genders, while solitary-pre-
tence and solitary-passive behaviours were the least occurring for girls and 
boys respectively. Boys spent more time in solitary-pretend play than girls 
(t(94) = 2.17, p = .034) and were rated by their parents as more empathic (t(90) 
= 2.00, p = .048). No other gender differences appeared.
Table 1. means and sDs on indices for non-social play, emotional competence, and time 
in solitude (n = 97).
*Note. significant gender difference p < .05.
Range mean scores (SD)
Boys Girls
non-social play type (% of recess time) 
reticent 27.93 (16.36) 26.49 (15.99)
solitary-physical 1.72 (2.16) 1.30 (1.88)
solitary-pretend* 1.62 (3.78) .47 (1.02)
solitary-constructive 1.59 (3.48) .48 (1.96)
Emotional competence
theory of mind 1-2 1.58 (.20) 1.54 (.19)
Emotion understanding −3 – 3 .01 (.73) −.05 (.70)
aggression 1-3 1.94 (.49) 1.75 (.62)
Empathy* 1-5 3.00 (.43) 2.82 (.41)
time in solitude
time alone (%) 24.70 (13.82) 28.19 (13.22)
Duration of times alone 35.17 (26.20) 34.06 (21.04)
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Relationships between solitary play forms and emotion indices at time 1
pearson’s correlations revealed no collinearity among the non-social play types. 
As Fisher r to Z transformations showed gender differences in the strengths of 
some correlations (see Table 2), further analyses were performed for boys and 
girls separately. pearson’s correlations on the indices for non-social play and 
emotional competence are displayed in Table 2.
For girls, indices for non-social play and emotional competence were unre-
lated. For boys, more reticent play was related to more aggression, less emotion 
understanding, and lower levels of empathy. more solitary-passive behaviour in 
boys was related to a better Theory of mind score. No other correlations were 
found for boys.
Time in solitude at time 2, six months later
pearson’s correlations on the indices for non-social play and emotional compe-
tence at Time 1, with indices for time in solitude at Time 2, are shown in Table 3 
for boys and girls separately. As the indices for time in solitude showed a high 
intercorrelation between percentage of time alone and duration of times spent 
alone (r = .60, p < .001), only duration of times alone was used as a dependent 
variable in the regression analyses, which are also displayed in Table 3.
For girls, positive associations were found between solitary-pretend play 
with the percentage and the duration of time alone. A negative association 
was found between girls’ empathy and the percentage of time alone. No other 
significant correlations appeared. Solitary-pretend play maintained its positive 
contribution to the duration of time which girls spent alone when entered in a 
regression model, accounting for 38% of the explained variance.
No other significant regression models were found for the duration of time 
alone, with non-social play types as predictors. The bootstrapping, adding the 
emotion indices as mediating factors in the relationship between the different 
Table 2. pearson’s correlations between indices for emotional competence and non-social 
play types, for boys and girls separately.
*Note. p ≤ .05 (two-tailed).†significant gender difference in the strength of the correlation.
Boys
Reticent physical pretend Constructive
Emotion understanding −.30* .04 −.02 .15
theory of mind −.08 .01 .14 .31*
Empathy −.29* .13 −.22 −.08
aggression .34* † −.08 −.13 .21*
girls
Emotion understanding −.03 −.17 .02 −.19
theory of mind .13 −.15 .07 .01
Empathy −.11 .20 −.02 −.08
aggression −.20 † .06 .02 −.01
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forms of solitary play and percentage and duration of solitary time six months 
later, did not amount to significance.
For boys, neither correlations nor regression models were significant. Yet, 
after bootstrapping, the contribution of reticent behaviour to the prediction of 
the duration of times spent alone was mediated by boys’ emotion understand-
ing (Figure 2). In other words, reticent behaviour influenced the mean duration 
of times alone six months later through emotion understanding.
Table 3. pearson’s correlations and regression analyses for non-social play types and indices 
of emotional competence on time in solitude, for boys and girls separately.
*Note. p ≤ .05 (two-tailed).†significant gender difference in the strength of the correlation.
Time alone (%) Duration of times alone
r r R²adj b p
Boys
non-social play type −.08 .926
reticent −.12 −.11 −.12 .479
solitary-physical .03 .08 .09 .589
solitary-pretend .20 −.04† .04 .795
solitary-constructive −.14 .00 .03 .849
Emotional competence
Emotion understanding .19 .26
theory of mind .24 .11
Empathy −.06 −.03
aggression .13† .00
girls
non-social play type .38 .003
reticent .01 .06 .07 .71
solitary-physical −.07 .11 .04 .80
solitary-pretend .40* .68* † .68 .001
solitary-constructive −.14 −.09 −.05 .73
Emotional competence
Emotion understanding −.08 .04
theory of mind .24 .06
Empathy −.41* −.09
aggression −.37† −.20
Emotion understanding
T1
T1
Duration of times alone
T2
Reticent behaviour
60.9=B*47.1-=B
B = -0.85 (B = -16.58)
95% CI [-.58.70 ; -0.48]
Figure 2. mediation effect of emotion understanding between boys’ reticent behaviour 
and mean duration time alone.
Note. *P < .05.
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Discussion
Starting pre-school comes with its fair share of challenges. For a pre-schooler, 
the new environment filled with unfamiliar teachers and kids can be overwhelm-
ing. It is expected that the child will get along with the other kids, and being 
alone on the playground while peers are readily available is viewed with con-
cern by parents and teachers. The outcomes of our study showed that young 
pre-schoolers, in their first semester, indeed spend quite some time alone on 
the playground.
Rather than playing alone, reticent behaviours were most common; the new 
pre-schoolers rather watched others while being unoccupied themselves, for 
more than a quarter of their free time (27% on average). This frequency and 
the lower frequency of solitary-passive (1% on average), contrast with previ-
ous studies that showed lower frequencies of reticent behaviour and higher 
frequencies of solitary-passive behaviour (e.g., Coplan et al., 2001a). on the 
contrary of the majority of researches on non-social behaviours, this study took 
place during outdoor free play, where children have more physical space avail-
able and a sparser distribution of children. It is well established in the literature 
that physical environment impacts upon children’s behaviour (e.g., Abbas & 
othman, 2010; Read, Sugawara, & Brandt, 1999). Although most of these stud-
ies have been focusing classroom features, there is some preliminary evidence 
suggesting that the contextual features of the playground (i.e., indoors versus 
outdoors) influence children’s play behaviours (Bar-haim & Bart, 2006; hirose, 
Koda, & minami, 2012; Nelson et al., 2008). As hypothesized by Spinrad and 
colleagues (2004), an outdoor recess might refrain less socially motivated chil-
dren to actively initiate interactions with peers, and therefore spending more 
time observing others. The contextual differences may also explain the low 
frequencies of solitary-passive behaviour. As argued by Rubin (1982) this form 
of play is encouraged by teachers as it helps to maintain the order, and therefore 
numerous constructive objects and toys are available in the classroom. on the 
contrary, at the outdoor playground no manipulatives were provided, giving 
less opportunity for solitary-passive play.
In this study we found no gender differences regarding the levels of emo-
tional competence, except for empathy. Surprisingly, boys were rated by their 
parents as more empathic than girls, whereas the common finding at a later 
age is that girls are more empathic than boys. When we examined these gender 
differences at item level, we noticed that boys exceeded girls on only three items, 
two including laughing (i.e., ‘When my child sees other children laughing, he/
she starts laughing too’; ‘When adults laugh, my child tries to get near them’). 
In contrast, previous studies – showing either no gender differences or girls 
scoring higher than boys – almost exclusively focused on empathic responses 
to negative emotions (e.g., Eisenberg et al., 1996; moreno, Klute, & Robinson, 
2008; Zahn-Waxler, Robinson, & Emde, 1992).
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Boys and girls showed different patterns regarding the association between 
emotional competence and solitary behaviour. In boys, reticent behaviour was 
related to more aggression, less empathy, and less emotion understanding, 
which supports the view that emotional immaturity might underlie reticent 
behaviour (Coplan et al., 2001a). Nevertheless, reticent behaviour at the begin-
ning of the school year was unrelated to children’s playground solitude six 
months later, so children seem to catch up when the year proceeds.
unexpectedly, solitary-passive behaviour was related to a better Theory of 
mind in boys, suggesting that these boys do not lack social understanding, 
yet are less prone as their peers to social interaction. however, solitary-passive 
behaviour was also related to more aggression in boys, which might explain why 
these boys were rated less socially competent by both their peers and teachers 
in previous studies (Coplan et al., 2001a; Nelson et al., 2005).
overall, these early non-social behaviours in boys were unrelated to later 
social solitude at the playground. This outcome is in line with the study of Ladd 
et al. (1988), who showed a higher variation of solitary play behaviours over 
the school year, compared to social play behaviours. possibly, a priori socially 
disinterested children learn to appreciate the benefits and the joy of being with 
peers, refraining from their tendency for being alone. In addition, the social 
environment in pre-school provides children with an important context within 
which they can improve their emotional skills.
In girls, solitary-pretend play was very uncommon (.46% of their recess 
time), but nevertheless related to more playground solitude six months later. 
unexpectedly, their emotional competence was unrelated to this finding. So 
albeit these girls seem to have sufficient emotional competence, they may be 
at risk of social exclusion. Again, future studies could look more closely into the 
underlying factors. This finding supports the position put forward by Nelson 
and colleagues (2008), that solitary-pretend play and solitary-functional play 
should not be combined into one measure.
Finally, the results also suggest a gender-specific peer socialization style, as 
girls’ empathy was negatively associated with the amount of time spent alone six 
months later, whereas no significant relation was found for boys. It seems plau-
sible that children who are less empathic would spend more time in solitude; 
either by their own choice because they do not feel connected to other children, 
or because their lack of empathy leads to rejection by their peers. however 
children might perceive empathy in boys and girls differently. According to the 
model of Rose and Rudolph (2006), parents promote a different socialization 
of boys and girls; parents tend to reinforce empathy and self-disclosure in girls, 
whereas independence and physical competence are the most stimulated fea-
tures in boys. As children are raised within these patterns they learn to value 
these gender-specific characteristics in their peers. Indeed, studies with adoles-
cents showed that empathy was positively associated with girls’ peer acceptance 
and social influence, yet it was negatively related to boys’ peer acceptance and 
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unrelated to boys’ social influence (huang & Su, 2014; oberle, Schonert-Reichl, 
& Thomson, 2010). Thus, being emotionally responsive towards others might 
be more desirable among girls and therefore might explain why girls who were 
rated as less empathic, spent more time alone.
Suggestions for future studies
Future studies should gather data over a longer time period and assess both 
emotional competence and solitary behaviour at all time points in order to 
examine the role of empathy in girls; and the role of solitary-passive play in 
boys. moreover, an important addition to the current design would also be to 
capture peers’ responses to the child’s solitude (e.g., using Gazelle’s (2008) peer 
Interaction observation System) in order to better understand whether children 
are avoiding social interactions, or being actively excluded and/or ignored by 
their peers. Also indices on children’s social roles by means of peer nomina-
tions (i.e., peer-popularity, bully, victim, defender, and so on) could increase 
our understanding of the causality underlying non-social behaviour; and its 
effect on children’s emotional competence and social interactions. Specifically, 
it would be important to examine the extent to which peer status can predict 
changes in pre-schoolers’ solitude over the school year.
Conclusion
The outcomes of this study show that non-social behaviours at the beginning 
of the pre-school years do not necessarily evolve into later solitude. Reticent 
behaviour was the most common form of non-social play, but unrelated to later 
solitude in the peer group. The only kind of non-social play that was related 
to more solitude six months later, was solitary-pretend play, but only for girls, 
and irrespective of their level of emotional competence. Thus this atypical and 
non-social behaviour should warn teachers and parents, as this might set the 
pathway for even further social exclusion.
In boys who entered preschool, non-social behaviours were related to more 
aggression and other problems in the domain of emotional competence, which 
could explain their initial solitude. Importantly however, this did not seem to 
result in solitude within the peer group six months later, and thus does not seem 
to jeopardise their social development. In other words, these solitary boys might 
still learn to improve their emotional repertoire, and learn how to initiate and 
sustain social interactions with their peers.
A noteworthy contribution of this study was the measurement of children’s 
behaviour in their natural environment without compromising ecological 
validity. particularly, the use of RFID devices enabled the quantification of spa-
tial proximity in a short period of time, and minimized the effect which the 
awareness of being observed may have on children’s behaviour. however, being 
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spatially close does not necessarily imply social interaction and for that reason 
there may be false positives. Nevertheless, collecting intense and continuous 
data, and escaping from the subjectivity of a coder, has great potential and 
may mark a new methodological era in the field of children’s behaviours and 
interactions.
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